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o., Ga 0 .9 N±Oft<5na*77Hil3, GaNJ; 
0a*«lO3t^HI14, I n,,„Ga,.MN«fcO 
ftSi^FSttJi 1 5 G a D 2 CD^tf 

-THI16 «M$nT^§, fg 2 V>%15-i Kg 1 
6 0±ffif:«Ijp^2 0 nmTpIF-/t> hT^M 
giniH-;OM-*§S i K-^nfcA 1 

o., Ga,, s NJ:Oa*tt*aiWJIl 735«»*atl, 9E 
fcl&MUm 1 7 (7)±ffifC«pSA U. , Ga 0 .9 N<£0 
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i ( 2 ) 

itdfBH 1 ©*^#:«<75±(-afb^ U CAJ^^J; 0 ft 

£3 F-:/b&#<=>J#firr£XS£> 

ffltem 2 »¥W£JIcD±K: pS^WJ ?ASi¥3S#:£ 

<h£#®<i-r&¥^#:©§Sja^&o 10 

[»*«3] mu&3(D*mwm<n±.\zj3vvi±m. z ? 
mtm 4 izm bT.^astf a 5 11 1 * $ 

^*s± nfc n mmttf u ^ A^*#^ct d & 20 

511 <73^9-y Fit. 

iifrfBjg 1 no v v FJI«Jilcfl^£tifc^r:;tf U O&Zk 
-SffiftffllftiJJli. 

mrtBJ£t^«)$iJ«©±fc^^$nfcpS^b^U^A^¥ 

[w*js5] mtxv?2>%¥m#iz&¥m&2nti: 30 

•5 ill FB<fc, 

itutBIS 1 cDi7 5 >y HJlOJiC^fiEStlfc^k^U ^A5S 

MI2fSttB©±fcBj££ftfcnBBft;tf>J ^AJ&¥«#: 
«t 9fc-5i£««JIWB£. 

C»*3fi6] MffilOKffllSKIJiWIKJP W:IE?l©«;ifcfi£( 40 
TTSI> C t 4 Xtt 5 KB*©** 

&SB. 

[»#JH7] m(fBtt;Sffl]$fJS0CMPtt5 nmKllO 
5 0 0 nm«TT&-5C££#|&chf Stt#JS4X«5 
f-fB(£©¥3l#i£fi. 

HuaBn>^^ HBchBKBlSSn, tfU 
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«4Xli5 (r|B«CD#*^^M 0 
KB#JglO] flMBttlKttHMBttA 1, Ga,., N 

(fib. o<x<itts. ) ,k -r 

[fg93©f£HBftl&fn 
[0 0 0 1] 

[0 0 0 2] 

fflo^RtbTHfase^sttw-rssfti^u^A (Ga 
Bww^Pfe^^cfT&fcn-ro^,, 

fftt)^. pS!F-/1>h&tfnl»F-/1>h<& 
[0 0 0 3] GaN©i5W-f Hrt>H*t7 

<A. Z.<Dfztt>, ffiffitt&pS¥B#B£»*fc«>K:tt. 

[0 0 0 4] ^*©p$iF--/t> FOSi'W^^lr 

GaNCpIK- /t>FJCtt, — &\z 
h'X->^n^>^>'x-;i/-7^^->'i7A (Cp, Mg) 

^fflfigfi (MOVPE) fiScfiBf© 
^a4 J (CpMF-/t> FT*SMg*i3fjtCDi^S,WHt 
STKit St^5P^S*«&-5(" Applied Physics Lett 
ers, Vol.55 (1989) pp. 1017-1019") „ £©t£fft 

[0 0 0 5] Mg«OVP EJ5gfiSB©KJ& 

*PT $> -S 53? U 7 £ * IZ ®*-T 5 ;* ^ U IC o H Ttfc 
ft bfcSS:^" Journal of Crystal Growth, Vol.145 (1 
994)pp. 214-218"tCfS«£tT,T(^-5<, Z.<DMX\Z&tl 

p, M g * RlSjpCiA bt t> G a NgSWCM g 

fimm£\zt£t>-?. f - -f \z mm &&. c & z. t &m a n 

[0 0 0 6] — ^'J^AhSg (G a A s ) t& 

^s^T#**«±c«fi-r4i 1 1 - vmit-swi^mw 

com&lzlt, nlH-Ayh-pi^Si^ilSAUxi 
0 !0 cm i n&.\z&mm\zY--7-?Z>z\}i\z&<0Mu<D 
fcWL$:mmT-ZZ>Z.ttf%\t>*LT^Z>C Journal of Cry 
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stal Growth, Vol.107 (1991) pp. 779-783"). 

[0 0 0 7] 6 - 2 8 3 8 2 5*f&?BK:«k 

fttf, GaN**i»(*:«3tSllC*i^T. piAICa 
KJf ©— gPSrplH;: K-^L/J^ 
7>K-^Iit5utl;<tt), pS^^y h*Jf ©1ST 

[0 0 0 8] 

[fg?<i;WSifeL«fc3<fc-f SSg] GaN 
%*mmtG a Ni:^i^t5S«*s#ffi L&Hfc 10 

(HAA 1, O, ) ^mittr^m (S i C) 

A^eD^KttdEAtl 0 1 cm-'SflETf****. GaNl 
*mtirz\ZX1&mBtifi l o' cm-iStlftTMffl 

^ P - n £?# 8 tX^C l^<t 5 ffll@a*<& -5 o 
[0 0 0 9] Sfc. #I?6-2 8 3 8 2 5^«CIS 20 

aNiOfc/OH^tv^^A 1 GaNlS7> 
K-^UTH4fc6, p-n»^»©it5!Iffitri*«iiini 

[ooio] ^fgHjtt, «rieft#©ffij8£fl?&u as<b 

# A Cfttttt F-;O h/077-fM)t 
^p-nS^SMT§5J;5Ct5it$IWtt 
3. 30 
[0 0 11] 

P PlftlOn ^¥##:gffl'JcD«^tc p I F- A > F 

[0 0 12] #5fiWfc«*¥*#©«i6;&ffitt. 

XBnISfkfl 'J 'JA^^ifti 0 & 1 ©fiftf 40 
*Mtl.igt, ^lCf^ioitaWJ^A 
***** 0ft<5»2 ©¥*i#Jl£ K-/t> htn 
1K-A>R$3 K-^L&A^Mt5Igt. MS 
2 ©¥*#JI©±l:: p fflgflstf U £ A**^** Oft* 
S3©^I^KT5l8t£ix.T^5. 

[0013] *.&m<D¥m&(OM&J5miz&zt, y> 

IgtfcJI i: p S^{t:# U 17 A*¥3I# «fc 0&5I3 ©¥*£ 
<b <7D tc . p M F— /I > F <k n S F-/1 > F £ £ n 
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#JHc:fctt-5pSF-/1> hin!H-A> F tifitr — 

[0 0 14] *fEK©¥*#©«iS*j£C*tiT. SSI 2 
<0¥m&m<D®MW 5 nmH±lo5 0 0 nmKTT* 

[0 0 15] *5fiW© i l 4 *#©»ifi*Jt**, «3®fi 
[0 0 16] *38KC«*JBl©¥i»ft:filltt. SSftjtf 

UfA*¥**J:t)S:<5lt«Ml«!lJBt. ffiffitffl]fli<JJi©_h 
t^$tlfcp^ft^'J » 2© 

^7-7 F@££ffi?;lT^-5. 

[0017] mi<D*mwmw\~£z>z:. geitps 

fc. piK-/1>htniF-/Ohi*!3 F-:/£tl 
T^5t£«cWl©J@75^^^nT^^fc*e), KffiiaffllfrJS 
J~*>tf<5 pi F-/1> F <h F-/1> F £Wi/ — n > 

[0018] *5£Wizm2>m2<D*m&mmi<$. mtu 

¥t*J;0S5ffittIi:, ffitt«©±(c^fiK$tlfc:nM 
3teJtfU2i»*¥*#«fcD&*«fW«JBi, &»«l«l 

[0019] m2(D¥mfcmwiz£%£i, fevtmtvm 

Sfctf'J -5 A*¥3ltt * 0 &*ss 2 ©? 5 y Kat©^ 
fiE$tlTi/»Sfc«e>. «20^77Hli:t$nSpMl 4 

»20?5y KJHc££tt« Pi F*-/t> FjiWSttJKM 

[0020] mix\3.m2<D¥m#gw\z&^T. nam. 

*PiWJiOffltJP!i*jE7L©46«*6ilT-e** H <fc S L 

[0 0 2 1] SSlXtt»2©iMM*»«K:*St»T. 
iai0lfi!|i5nm6l±fiO5 0 0 nmRms; 
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[0 0 2 2] SlXH^2Cf«ft:ga^ ^2«i/^ 
ft. #U^AJS?£©«T£#U'7A©iKB<h£££t;: 

[o o 2 3] mixtemzcD^m&mwiz&^T. pi 

F -/I > K -> ^ A T & 0 . n m F > h W -> 

ij n >T-& -5 d <h t5W £ L 

[0 0 2 4] miXtt^2©¥ai^SI-t5^T. 10 
ttlf&iJB^Al, Ga,., N ({EL, 0<x<ltt 
) iDSSut/iWSLK 

[0 0 2 5] 

[0 0 2 6] 01 (a) \tt%W<DW, I <Dmffi.WM\Z>& 

^^m^^tmmnmmm^fnh. 01 (to nut* 

1 (a) fttf <b) t'ST^^^SB©®^^* 
t^BJ-rs. SI (a) (b) KiJ^T, £>£,fri;<s6 20 

te^Ai, o, ) jiottzmmi o\zml 
Tmmmfflzm^tzm^mfo&&fTtz^, m^x. mm 
^n^ffl/sfi (movpe) mm m^it-T) <DKfo& 

\Z. KSt^^m^mLfc^ EM7 0Tor r <D 

fcmm-mmz&^T&Wi 1 o&anoo , cti5»ii 

£ <h tc <fc 0 g^ffiW!^ ij ></£ff & 

■5. 

[0 0 2 7] £^T, KmtP&m5 0 O-CfC^T^SL 

^UWIWI. HJX?;U#'J9A (TMG) 30 

m&2. sh/ftT\ ')7Ji7,X'&2>*m&ffi.mw 

CMJ?^*3 0 nmOGaNJ;l3fil.fifiA777l 1 1 

[0 0 2 8] 'A\z, Kfofpzm 10 0 ot;i:$ir#Sl/ 
nW. K-/t> htr$>-g>S i ^&-/7>^ (S 

iH, ) £#rfcC£J&*pl;:S$ALT. EfiA'7 7 711 
1 W±ffi{cMJP^* 3 m mT^^jlS^ 1 x l 0' ! c m 

' (DnMG aN£0tzZ>nWl^>$'i7 hil 2 £f£ft£ 40 
it. Sit^T. T^S^^AiSTab^) F U *?-)U7)l5. ~ 
OA (TMA) <&fffe('SJS^^^ALT, n^3>^ 
^ hS 1 2(75±®CMP*t 0 . 3AmT*^«Wg*Sl 
xlC'cm'^nlAl,., Ga,., NJ;0£t-5nIJ 
^7 7FI13fM$e5, tsE^T, TMACIA^ 
jh£>. nl^77Fil 3«±Il:if*«0. Umffl 
G a NiO^g 1 (DieX-l FB 1 4 £f£fi£-fc»-.5„ 

[0 0 2 9] 'AiZ, K^fP^ms 0 QV.\znUVtz'&. 
mm*** U7#X<fcL®UPa<3 nm© I n..,.Ga 
.. s ,N<i:9&-5a^#F?g&B 1 5R^iP^0. 1« 50 
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mfflGaNJ:0&^2OM-f FB 1 6*H^fi$ 

[0 0 3 0] 'Jk\Z. n&KfctP*mi 0 0 0tl;ST# 
iSL, p §|J F — /t > F T?£>-5>M g ^"^tTC Dj Mg#7. 
$rMg«^ijSE#lS*^5 x l 0" cm" 5 <h&9. 

F— /O FT&-5S i £-&t?S i H, #X£Si<£> 
^F^SffitfU x 1 0 !0 cm"' t&S^KfCWtfXf;: 
j3siraL&7^<=>. W,2(Dytji^ FBI 6<©±E(rllSJP^2 
OnmOAl,., Ga.., N<£ 0 &-5t£ffcfflfMJf 1 7 £ 
/£fi£-t±. m^X. S iH, #X(D#U&£iti6T. MM 
ttlflfiJB 1 7<D±m\zmm&0. 28«m©plAl,., 
Ga,., N£K)t£Z,pW.2 ?v Kll 8 $reScft$tir-5„ 

;;t-, 01 (b) ic^-r^^^7 l e^e»*^tt < t£ 

MWftiJS 1 7 ^a^tte^roTpli^';/ FB 1 8 Olf 

[0 0 3 1] *C pM^^y KJil 8©±BK«tff*« 
0. 4nmTMg©««iIIitl X 1 0" cm-'Op 
* !GaNJ;f)MpIa>^^Hl9$M$e, 

m^x. rfc.MLtzx.vf^-is* )i>mmz*tvxmm&m 
^x-m.^7 o or. i^r B iroT^-;^s$fTifeo 

Tpi?77 KI1 8RJ>'pMn>^^ Hil 9£{£J£ 

[0 0 3 2] 'A.\Z. ^¥$>*i/*r)mm<Z>-&1,ZttVX 
H7-fX-yf >^fi&-3Tni3 >5"? FB 1 2 
tB^-tt. iitWl:Ti/AuiOWn«ig2 0 5 

CifS^tl 0 timXN i /AuJ;0fiS7 F^-f :/ffi^<£> 

p mmm -s . swt , n n ? ^ ■> f ® 1 .3, 

mi ^^-f HB 1 4, if#Fffittil5, ^2«^ 
^H116, ffilSfllSjiJJl 1 7 , pl?77h'I18S 
CJCpS!n>^^ Ml 9 (C^LT F^-f x-y^>^*fT 
fc-oX$iM$&*Mf&?Z>. 

[0033] ut, Mm<D£oizmi&2nrz¥m&5£X 

[0 0 3 4] 0 2 (a) tt**M»ffiC«**NS*M&3fc 
S«*2*-1'*>»*^W (S IMS) SSfflHTiHt 
LfcH-/1>h7 , n77'fM,Tl, 02 (b) ttittfc 

0 2 (a) IZTjkT&oiZ. Xtf^=^->^;PS^C9 
±®^6^g?^^0. 7/im~0. 9 umOY^ZtiLW.-? 
Z>^tii^ KIM, 16 S.Z>'»^#FffittB 1 5 dte. 
pIH-/t>h©Mg iflKttltt'lir-rAtta: F -/X > h 
7 7"f^^#e>nT*5 0, ffi*«I«!lBl 7*tW^fC<ft^ 
Tt>«CiW4. — 7j. 0 2 (b) tC^-T <fc 5 Kffi 
^!ffil©JB 1 7 £aBW-&H*£fctt. H114, 1 

6&^«^#FS14B1 5^*rtStlT^5««K:iT 

[0 0 3 5] $e.fC pi^77KI18RDtpl3> 

fb 1 9 &{s.m.mk-fz>7--)i<® : m<Dm\z. P m 
uy*?>? fb 1 9<D±m\zz.rty?m&m{,*xmm#8 
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0 nmOifty'j3> (S i 0 2 ) 0 & 0 , G agf 

S*fT&3t, 0 2 (a) \Z^T K-/t>hya77< 

So eitltt, S iO, ±0&**fU9AKJRB**7— — 
;^S4 I tcGa^^®:iKLTpMr3>^^ M19I: 

*«S?Ll:llMSn4 d t \z J: 0 »ttJi« L < 

[0 0 3 6] 03 (a) fct#^Jfi»ttk:«S¥»#S8^ 10 

S«©5B3ttx^^ h;P3t***3bb, 03 (b) »Jttt 
03 (a) tt**«Jg!itffS¥»#*3tt8«^2 0m 

[0 0 3 7] > 03 (b) fc^Tifc«^<0¥*#3S 

ytgtwcom&te, m^^tsftmi 5^6©*^«ptt* 

j££ftfc*fl[T&5 4 5 0 nm(DX^^ 20 
8font^4. ftAt<5B»ljtS2mAt/hS 

Cfttt, ftASnfc*t'J7^ *fij&*4 5 0 nm(D{& 

Jra£#l£i£fia*4 2 0 nm(0|X^M- «©«3t*Pffi 
K:»f5Cil:8H«. ttlRMHHJI l 7 

7^M^U^>^^««tM# .< > jfitt*(O<6T.&I053!6 

[0 0 3 8] *H«JgjBfc«-&*##5S3tS«0>«^ 30 

»II17^tlT^^ ST#FffittS 1 5K:pl!K 
^>FT&3Mg^ifct4C<^7c#K {KfME*>&2 
0 mA ST 4 2 0 nmOX^^ hWWBRSn, a 

[0 0 3 9] Sfc, **W«JBfc«S¥»#5Wte8«£ 

•JPtt^Sti-r, H%%£B£fcdL8Mt8K2 OmAcoa 40 
AW:5Vgg(7)iE^l/:o Ctttt, teifcffifljiJB 1 
7 2 0 nmgSTIi ftA^n^cjE?L^it«W 

ti^ttiffl^aA^n^^i^tftL, tt<Rjp«f5 

nm-5 0 0 nmgSET»nH ISKBlOnm- 
4 2 0 nmOftM^fSCi^Ttlio 

[0040] £x±.mmvrz.&o\z, *$mwm\z%z>* 

g 1 8 t©PflfCpS! K-/OhT»SMgOgttii'\ 
Oi£«*«lW"rait««I«Sl 7*WUT^S&«&, * 50 
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[0 0 4 1] Kifcffllffj'JB 1 7 CA 1 0 . , Ga 0 .9 

G aN£ 0 t>A^CDT\ Mg©itf|[S<fcOJ»*MlC«I 
[0 0 4 2] ftts, *i»II:^^TH piH-/^ 

>h^v^v^A (Mg) *ffl^fc*t, ^nfcpg?, 

-T, R?R (C) , mm (Zn) S^UU^A (Be) 
£JHV>Tt><fc<, nlK"/1>M:yiJa> (S 

i) SJH^fc**, (O) TiotfeJ:^ 

[0 0 4 3] aS«l:U-7 7<7 GttftAl, O 

, ) SrfflVifc*t, j^fty-r^ (S i C) £JB^Tfc<fc 

^>^^<h&0, **1 0©piH2 1 fcR*t« 
(7)ffiCnili2 0 4MTf5o 
[0 0 4 4] (fg2CD*JS^10 £TF, #3S9iK:fi*Sg§ 

2<7)^ifi^jgfc^v>T0a*#B8L,3&:^eiffi^*rso 
[0045] m4\$*mji<Dm2<DmMj&m\ztfkz>¥m 

#*3fcS«©WB«J«*3RU I4^^T, 0 1 
(a) JC«r««*»4:n— ©*rt«*t^»4R--©«F-** 

[0 0 4 6] **Jfi^ffiCD«F?5tt, a^#Fffittg 1 5 
^nS^77 FB 1 3 tpi^77 FB 1 8 
p-n»^T#5*T^, ni?77 FBI 3 KlSUM&tr 

[o o 4 7J_mt, MAjzttm^m&Mftmw&mm^ 

tk&mm-rz> 0 mi^mmmmtmm\z, movpes 

7il lWnin>^^ hg i 2*MB#CJ*fiSi*fc 

nl3>^i7hil2©±Bl:»)S^0. 2 8 
t«Wg)dUxiO l8 cm- ! 0niAlo., Ga 
... N <t 0 1 ©n I* 5 y FS 1 3 A**gSf 

[0 0 4 8] Jfcfc, Sl0ni^77Hll 3 A£)_tffi 
KflUJP^O. 1 Mm0GaNcfcD&§ilO3t^ KB 

1 4, W3nm^)I n,.„Ga,.,,Nck065If 
#F?£ttB 1 SRtfMiP^O. 1 /imCDGaN^Oas 
S2 0WH116^IMg$t5o i^T, ®2 
FB 1 6C£>_L®t;:fg 1 <DnM? y v FB 1 3 A 

T<om2COn^^7^^ FB 1 3 B £j&fi£-tfr3 0 

[0 0 4 9] »2©ni?7yK113 BOIS 

tcMiP^O. 3/im(7)piAlo.,Ga,. 5 N«tDa§ 
V>m#?y FB 1 8 t, mm&O. 4/zmTMgOTa 

FB 1 9©±Sl:A/t7^ffiSffl^TRff^8 0 n 
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■it-fclg. T --jmmZftteir . pMf^v FJf 1 8 

Rztpm?>?? hm 1 9&{&m.mt?z>. 

[0 0 5 0] ifctc. xt°^ + ->^;u*«(7)— mznvx 
K7^l7f>^^S;oTnS3 >^ hg l 2 
ybj^f-t±. gltHffiCT i /AuJ;9&3nfflijmii2 05 

M^w^eE-rs^c, #u^a®jrji2 2 zmvim 

iz&3zVrz'&> p^n>^^ hS l 9W±Btcipa^l 0 
ftmtN i /Au efcD&SX h 5^ ^t>cco p fflijfl;® 2 

1 SllStS. Sfc> m 1 <©nMi7 7-v FB 1 3A, i 
loM-fh'114, if#FfSttI15, *2©^ 10 
■i FB 1 6, f2©nli?57 FBI 3B, p^^5-> 
FB 1 8R0tpS3>^f FB 1 9 CSLT H7-fl7 

[0 0 5 1] ^ffifl^ci&^Ttt, pi 

*5^T, ®205 7 '6^-r H« 1 6<75±®(Cgt('m2Wn^ 
^77HI1 3 Btf^/&$*lTt^3fcJt>, pS^5>y F 
U 8^<=>»^#F?£ttB 1 5£T©Sgp«7^;*;^<&S 
■h^K, p^i77-y HM 1 8^6©pMH-A°>h^ 

2 (Dn^i7 5'y FB 1 3 B 4>© n U F — A° > F 1 9 — □ 20 

>«s^ffl »c «t o \z * tt^n^ ^jgfig-r *. fc 

So 

[0052] etf. tfrta©cfc5^«fiSc$ti/t*«^7 , e 
[0053] m5\t*&mMm\z%2>¥m#mytms* 

±I*^CSS#0. 7 2/xm~0. 9 2 m mCDP^tcii 

m-rzyeiH fb i 4 , 1 6 &?>*ST#F?gttB 1 5 <k 30 

K>UZ>m&m%ilZ\t, piH-;t>hOMg*«itf 
tuf£& F -/t> F zfu 7 r-f JWi#e.nT* D . It! 2 © 
ngy^o, 1 3 B ^&t$tfflfMB t UTt^Ci^T 

[0 0 5 4] $6tC. *HJg^{C^S^^#:^^B 

#FffittB 1 5W«^ip'Er^7t-e*-5>4 2 0 nmCX^ 

#1 nGaNi»)Mlf#Fffilfil 5©»^*p{4fg 

fe> m^PrWrnHkm 1 5*p-n«-grgi5T«7S;<, 
?77 FB 1 3 A, 1 3 B<£lzMlsb&/utzZ.£\z£Z>B. 

pmm<Dmv^mMzmm2ti-?. mmmm^2 omA 

5nm~5 0 0 nm|g, MSKIil 0 nm~8 0 n 

4 2 0 nm©*^fe7t$r^^Cl < t^T-^S. 
[0 0 5 5] W±i8BEL/t<fc5K:, *mMMm\Z&&¥- 

m&5£xmmte. nm??-y Fm*izi£&mm£Misb& 50 
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